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tion of Vibrio species with crustaceans and other invertebrates suggests that further studies on the association of vibrios with their invertebrate hosts would provide a better understanding of the pathogenic mechanisms of these bacteria. Enterotoxin produced by V. cholerae and by some strains of V. parahaemolyticus (23) may impart a significant advantage to the vibrio in its association with invertebrates and zooplankton. Indeed, extracellular substances produced by vibrios may prove to be ectocrines, as defined by Lucas (24) . The epidemiology and pathogenicity of V. cholerae, V. parahaemolyticus, V. alginolyticus, V. anguillarum, and other Vibrio species would be better understood if the pathogenic and nonpathogenic Vibrio species were considered in the perspective of microbial-host dynamics in aquatic ecosystems.
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While the observations discussed above make a biological hypothesis attractive, it is the preservation of various stages of binary division that makes this interpretation persuasive. As can be seen in Fig. 1, b to e, a sequence of morphologies indicative of binary fission can be constructed from members of the Swartkoppie population. One can observe numerous solitary unicells (Fig.  lb) , elongated individuals beginning to constrict in the equatorial plane (Fig.  lc) , hourglass-shaped individuals in which division is nearly complete (Fig.  ld) , and newly formed daughter cell dyads whose adjacent walls remain appressed (Fig. le) . Fully 25 percent of the cells observed in the population were preserved either in the process of division or as dyads (Fig. 1, f and k) . Divisional patterns such as we have observed are common among extant cyanophytes (Fig. 1, g to j) and have also been convincingly documented in the Proterozoic fossil record (16, 21) .
Reviewing the salient characteristics of the new Swaziland System population, we find that (i) the organic constitution of the microstructures is similar to Although it is true that the only structures in younger rocks that closely resemble the Swartkoppie spheroids are indeed microfossils, it is also true that the simple morphology of these Archean microstructures makes their 100 percent unequivocal identification as biological entities virtually impossible. The argument persists that some abiological processes, however improbable or unknown, could have produced the microspheroids. Similarly, the distribution of organic carbon in Archean sediments (23) and the stable carbon isotope ratios of this ancient kerogen (24) are identical to the patterns observed in younger rocks-rocks in which their origin is biologically controlled. One can hypothesize prebiological means of distributing reduced carbon in sediments; one can also construct models whereby carbon isotopes are fractionated in the absence of photosynthesis. However, in each case, the observed continuum between Archean and younger rocks would have to be considered fortuitous. That sediments from the Swartkoppie Formation have an organic carbon distribution similar to that of younger rocks, contain kerogen whose isotopic composition parallels that of younger rocks, and contain carbonaceous bodies that in younger rocks would be interpreted as microfossils could be explained by hypothesizing the happy coincidence of several fortuitous circumstances, but it is far more logical to conclude that'in the Archean Swaziland sea, just as in Proterozoic and Phanerozoic basins, organisms, some of them photosynthetic, thrived, and that under favorable conditions some of these microbes became' fossilized.
In conclusion, then, the most reasonable explanation for this population of microstructures is that it consists of fossil microorganisms arrested and preserved in the midst of biological activity. Although it does not constitute a proof of the biogenicity of any previously described Swaziland spheroids, we believe that it does provide cognitive evidence that recognizable morphological remains of primitive prokaryotes exist in rocks that have persisted for almost 31/2 billion years. 
